Challenges created by the trend of increasingly reducing the size of transistors have made necessary innovative technologies to limit undesirable impacts on the performance speed and power consumption of future designs. Nowadays, unconventional solutions, such as Quantum-dot cellular automata (QCA) and nanomagnetic logic (NML), have emerged as good alternatives to the classic CMOS technology. What sets them apart is that they exploit on a nanoscale the inevitable nano-level issues of device-to-device interactions. They perform computing, exploiting revolutionary approaches at the nano-level. The QCA technology is based on the charge configuration of individual computing primitives known as "cells." A cell is a system of quantum dots with a few mobile charges. Device switching occurs through quantum mechanical inter-dot charge tunneling, and devices are interconnected via the electrostatic field. QCA devices are implemented using arrays of QCA cells and appropriate clocking schemes for synchronization. Conversely, the NML technology is based on the field-coupled nanocomputing paradigm: information propagates according to the magnetic interaction among devices. NML devices may be implemented using nanoscale magnets and a clocking mechanism to properly propagate information. Circuits are designed by placing nanomagnets in a chain fashion, obtaining wires able to transport information.
logically reversible and logically irreversible operations. The exponential decrease in energy dissipation with adiabaticity (e.g., switching time) distinguishes adiabatic quantum switching from the usual linear improvement in classical systems. The key to the proposed approach is calculating the energy delivered as an excitation to the QCA cell. By focusing on the excitation of the system, the switching can be treated as a unitary quantum process, and the complication of including explicit dissipation mechanisms can be avoided.
In the paper entitled "Effectiveness of Molecules for Quantum Cellular Automata as Computing Devices" [4] , Professors Ardesi, Pulimeno, Graziano, Riente, and Piccinini define new figures of merit to characterize the molecules, which are based on the post-processing of results obtained from ab initio simulations. These quantities are compatible with an electronic engineering point of view and can be used to analyze the capability of molecules to propagate information. The authors prove that the novel methodology provides the quantitative characterization of the molecules that is necessary for digital designers to design digital circuits, for technologists, and for the future fabrication of molecular QCA devices.
